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(54) METHOD FOR PRODUCING PROPARGYLAMINE DERIVATIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a 
propargylamine derivative which is an intermediate for a 
phenylalkanoic acid amide derivative having excellent bactericidal 
activity. 

SOLUTION: This method for producing the propargylamine 

derivative comprises reacting an ester derivative of general formula f\ 
(1) (R1 and R2 are each H, a 1-6C alkyl or the like, or R1 and R2 y ' jj 

bond together and further with the carbon atom bonded thereto to |-|Q=(Q iQ_Q; £_pj>3 ( T ) 

form cyclopentyl or cyclohexyl; and R3 is a 1-6C alkyl) with , j 

ammonia in the presence of a monovalent copper catalyst and a R' 
phase-transfer catalyst, or in the presence of the momovalent or a 

divelent copper catalyst and a reducing agent, to form the rt1 
propargylamine derivative of the general formula (2). | 

He^C-C-NHa (2) 
R 
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[w#jsi] -us*; (i) 
[ftii 

o1 



( o 

HC=C-C-0-C-R 3 ( 1 ) 



«att5. -«5S (2) 
[<b2] 

R 1 

l 



HC=C-C-NH 2 (2) 



R< 

(St*. R l - R 2 tt*HBtRi;**ft«-r. ) T'*£ 

[W*JB2] -fiS^ (1) 
Ut3] 

R 1 O 

HC^C-C-O-C-R 3 ( 1 ) 
R 2 

(5£f. R 1 » R 2 lc 7*5*1^. Ca~Co 

a&s^teR 1 tR 2 «s^tcM-&tTcne>7i^-& 

'n+v-JI'S^jSU R 3 (iCx~C 6 7JKM$S 
T. ) TS3ft5lXfMiftt7> : E-7<l:§ l 1 

^t**«i-T*. -KSC (2) 
[fc 4] 

R 1 

HC=C-C-NH 2 (2) 
R 2 

+ . R x . R 2 «B<II2i:|3li;Si*Sr^-r. ) T'^S 
[»*«3] S5cffl39f*k KD*>';i'7 5>tfMfctt. N- 

;u7S>t^#cog3jg#?£ 0 



CW**5] W«Wfh7 7M^7>tr^ 
[»#Jfi6] -«SC (1) tC&^T. R 1 . R 2 . R 3 

[l^*)S7] -figs* (1) [C&I^T. R'WfJUX 

[0 0 0 1] 
[0 0 0 2] 

20 ftt5?;^a^nTl>5. ^Tttf, 1 0-11 

472 m^mmmmizit, ^un)i^)V7)vn-)vm 

ffc. 7>*rX77j<4 1 . ^fttV-^iSJt&^^-S^tfcJ; 

30 [0 0 0 3] a^T, ^*«yn/tJl^^;l/75 >^®^ 
[0 0 0 4] 

[i8WMLJ;5it5SI] iseco^-s 

)V*r)\,7 5 >Sfig#:C0. iRi£co&C>. iStWKWflJfcSi 
ifi^»Sffi«r * - tfcRSi bTfcSttfc COT'S. 
-5. 

40 [0 0 0 5] 

£tcJ;D, ^Ci«7> ; Ex7 5r-fliX«=itfcoco^j« 

^7 = >mmfr&n^w.mT*mi&T-2 & z. t. 

50 U C©»SS:«lC*SE**^«r*C5ofc. 
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to o o 6] bp*., *fgBjteTse cn nm m m\z 
mm. © & m £ m m r a m \z «t o m as» h * m * l fc t> © 

[0 0 0 7] (1] —JKiC ( 1 ) 
[0 0 0 8] 
[ft 5] 

R 1 O 

HC=C-C-0-C-R 3 ( 1 ) 



[0 0 0 9] (5£<t». R l . R 2 te&^SlJALlCTKJiijft 
C a ~C 6 7Wl, I«C 3 -C 6 y^D7^ 

<s ^is-a- l t h-s t # tc v ^ d ^ > 

[0 0 10] TtSni.IXTJI'i^t7>tr7 

*Ci«:1$»£-r*. -«3t (2) 
[0 0 1 1 ] 
[it 6] 

R 1 

HC=C-C-NH 2 (2) 
R 

[0 0 12] R 1 . R 2 tt9ja2£rai;jfci*«:jS 

r. ) 

[0 0 13] T«$ft5^P/^M;i'75 >tf§j|f#©SS 
[0 0 14] [2D -»SC (1) 

[<b7] 

R 1 O 

HCsC-C-O-C-R 3 ( 1 ) 
R 2 

[0 0 15] CSC*. R 1 . R 2 ttft-<rffiliC**JS 
d-Ce?^!. XteC 3~C s ay A 
^SS^T^. 1 £R 2 tt5^IC*g-&LT 

S. n ^ £J£fi£U R 3 (iC 1 ~C e 

7;p+;p*$r^-r. ) 

[0 0 16] T^$tl-5XX^-;U^agft<h7> ; &-7<»: 
4. lffiX«2fiffi©^ffl!«. %.Zf Memoir 

-«5£ (2) 

[0 0 17] 
lit 8] 

R 1 

HC=C-C-NH 2 (2) 
R 2 
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[0 0 18] R 1 . R 2 ttMIEtH^jftttSjR 

T. ) 

[0 0 19] T'SSn5/D/tM;i/75 >M#OSJ 
.[0 0 2 0] C3) ilTC^J^'t Fd + ->JU75>^ 

>7Kw^t-^^>. [2) m\zvd.m<r>zfu/\)v^)V7 =. y 
[0021] [4) Mtc ttrmW)temv>w&T\z5ifc 

10 ^1±-5t)©T*-5. [2] mXit [33 JBKfB *&©:/□ 

[0022] [5] mr B mmmm^h^7)i^A7> 

5 >8§*H*:©«ifi;£8!. 
[0 0 2 3] [6] —IKS; (1) (CiiHT. R 1 . 

r 2 . r 3 *^>*5fiSncc j ~c e 7;u^;p*-c$)?>. 

CI] JITiM [5] SClsW 1 ig(-|2®©7 0 D/i;U 
[0 0 2 4] [7] — ftSfS; (1) ICiJUT. R 1 ^? 

20 ;i/Sxiix^;^Tfe0. r 2 *^?ju*. x^;us. 

[l] C5] mo^-fnfr 1 JS(clBi£©yoyi;u 

^75 >tj§jS^©Mit^ffi„ 
[0 0 2 5] 

[0 0 2 6] ^iSfflSUfc^T/Bt^-S rc.-Cej I? 

30 [0027] sf, cn ^.mm.<r>%m\z-D^xm.mt 
[0028] c 1 ] mmm(D*mn\z, ( 1 ) t- 

UTR«Sl+*Cl«t&1*«fr4. — «^ (2) T'^£ 

nz>7art)],*)i,7 s. >mmi*<o&mjjm&m&-tzb 

<DT'$>2>. 

[0029] c n jaiBe©*^Hjc7)Mfsf-T?*-2>-)e^ 
(1) r-^$n^xx^JKb-&#in*5t^T. it*© 
40 R 1 . R 2 tt&^ritefti;:**^, C.-Cs?^ 
S. XttC 3 ~ C 6 □ 7J^;H^ f $>z>^ 
«R 1 tR 2 H5W:^Ltcne 1 ^LT^I.g 

[oo3o] c;t, c ! ~c 6 7)i>*)umtite. mm 

yatf;l/S. n -7*5^1/*. ^V^fJH, sec-7 
3^5. ter t-^?;H, n-^>5 L ;l/* > -TV'S 
50 >^;PS. *3-^>^;Pg. n -fV^ 
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5 

^□/neM, ->^d^>5 1 ;PS, Xttv^a'x+v 

[0 0 3 1 ] [1] WIB«0**WOB»T**— Kit 
(1) TSStlSftftftt, »SLlMt£«tt. B«S 
R l . R 2 , R 3 ^#^ffi3ttCC x - C 6 7MJ«T 

[0 0 3 2] [1] JHB*0##WCfe^Ttt/flT** 

-fisa; (i) tssn*ixr;m*#tLTii 

SC (1) T^^n^S^^S^fntfeci;^^ 
WKttM*.**, 2 xxrJk PS 

1 2-zfu tfx;u x^rJk W 1, 

1 -zy^^Jl- 2 - y°a fcfxjl, x^rJk mm. 1- 

x^;u- i 2 -yp^xji/xx^jk its 

1, 1 - yl^Jh 2 -7 0 D fcfxjP XXfik @tS 
l - < vyoO - i 2 -7°nerji/ 20 

7^;U. BfffiE l-xfzjk/^D^yf^ XXrik 
1 - X-^-zDli/Z xXrJk gtS 

l - d^d tfjl/- l fcfx;u x 

KS l - y^a^y^-ji- i 2 - 
ynhfx;i/ xxrJk X«7°net>l l-fV^ 
dw- i 2 - y°a fcf-;u xxtJ^^* 

tfa££**TSS. *TSb<tt, BfS i-x^;u-i 
2 -yntfxA xxrik IS 1. 1- 
yxf;h 2 Kx;i/X*7-;k XttBlfc l --f 

[0 0 3 3] -IRS; (1) TS4ft*I7f;Hf»* 

[0 0 3 4] [1) *B*a>#«WC43<r>T* 7>^Ex 

^£>C<h#T#£o *f^U<ti^f^^ffifi!^7>^X7 40 
**JK*«<fcl^. 7>^x7zK^il££ffl^£4§'&, ^<Dm 
Ktta«»CfcJ;**U — 5 0%, £P£L<te5-3 0% 
(BfcCDSflg/flTfr, ffl<M(Ct4mS5c02 5-3 0%7K^?K 
S^-OSSlSfflLTctlri. 7> : EX7'(7)ffiffl«tt— Kit 
(1) T^^n^XXr;^* l^Jl/tC^LilSJ^EJl/ 
*n«J:(ri^, KJCiSS^iR*^)^*^ 1 0-4 0^ 
;k »SL<ttl 5-4 0^KZ)ieHT»n««k^. Sg 
tr, geaSS»<lt»T5l«T. RJ&4»tC7>^x 
7 $%^«W5M^SfflbT i^EE 
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«fc< , 1 . 0 1 3 MP a (1 0SU3E) gK^T-c?) 

[0 0 3 5] [1] «85«0*5S^Jc*5^Tffll^-« 
LTttPSAtf, tftft^ (I) (CuCl) , 
£fl:«H ( I ) (CuBr), 3£{t« ( I ) (C u I ) 

*o-ffl©Any>ftiB ( i ) ; s^biH ( i ) (c u 2 
o) mcD-mnmtffiitGVo mwtm ( i ) m<D-mv> 

(i) > jyb§B (i.) , a^bw (i) , m<tm (i) 

M (I) 

[0 0 3 6] [ 1 ) 3HEISO*»W«C*3tta— flS<0«* 
4X^fiEfflg«, -HK5S; (1) T'i^n^XXf^Sft: 
l^CSlTO. l^Kl^EJk ff^KfiO. 1 

[0037] en m2ffi.<D*5£wizz>\,*Tmm*t2>m 

IB»i«KiLTtt. *5f:*>f£. 4»i*. 7Xt>tl^ 

>^xryA, ^b^h^y^;i/y>^En^A, ^b^h 

OJU. Capri qua t 3 — h (HpM) , 

>^X^A^^) , ALIQUAT (7U^7h, 
>^r;i/ a-#Kv3>aolg^) 3 3 6 (iSS, 
^bhU-n-^^5 1 ^y<^^7>^:XryA^^^ 

<b h U - n -^^U^ntTJI/T^x^A* Rtf*<k 

^x<y*Ai£ ; IMb^r h^^*X*xr/A, JUbir^ 
;u h U y^i^x^x^A^o- h ^7;i^;i^x*x 

TttMAtftfUx^l^d/u n— ;U4 o o, tfux^u 

>^j3-;k>7^X-f;i/ 5 0 0, TRITON 
(h'Jh/, axt> ^-/H F $r^rt;U;* 7> 
H -fy^y^T. J-V J Dy- n — 3p f> 3 > 
?±<7)S^S^) X 1 0 0 fflp a n4 : t e r t 
7iyty*'Jxh*yX^/-W , &i;^U^^'> 
x^ 1 l/>y;ut:^> ; ty ^1/X- h»cO/SU x^U>^ 

m&mfz>z.£&T~i*z> 0 y-j-y&cDmm&mmmt 

UTJ4«Atf K^*>;P^>if >XW>Kt h U ->A^ 
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Z.£WT:%. »l:»SLVifc^i:LTC a p r i q u a 
t (*yu n- H , AL1QUAT (7U?7h) 3 

[0 0 3 8] Cl] flHB«a>*K§8»c45^TfBffl-r*« 
Pp"J»»*a<Z>fi6ffl««, (1) T^^feXXf 

^Riftl^WCJtLTO. OOltJHltJk 
L<ttO. 0 0 5^-0. 3*Jk ft\Zft$il,<{t 
0. ltJI/^KitfeWicfcK 

[0 0 3 9] (1] AIE«0*«?BIC45^T, 10 
>^7 (NHa) **SE£/1H><5»&, 7Ktf>^£*gj& 

T*ntf«t<. WAtf* ; ^>^>, 

y^DDX^A ^DD^Jl/A, ^7Dn^>tf 

f;i,x-fJk y<y^De;i/X-fJk rh^th'a 
7^>xf4^**-y->^a5x-^;ni ; wbs*?;^ x 20 

*L<«7jc, h;ux>, ^yl/>, X^DP/<>t'> 
[0 0 4 0] [1] 3SE«O*^?Bt43W-5»J«(0ttffl 30 

4tfcsijiB^n*t>(OTtt*vi^, — ik^: (1) t 

^^nSXXf;^**l ^EJHCjfcfLTO. 3L (1J7 
MU) -10L, »£L<te0. 5 L~3 L<£>^ffl£:0t] 
^-r^^i^T^^o ft, Cl] JgEfEO^SeWK:*^ 

[0 0 4 1] [1] JgE«<0#^(DKJ£i&g<hLT 
1 Ot^i^^T't^o 40 

[0042] cn m%zm<D*mA<DKmmmiz* mz 

[0 0 4 3] Cl] J«E*0**M^*5^T«. RJK* 

jutmt*m* mm. mm. v>m. 

ft ; »«*<B*^#>» ; p - Ml/X>x;i^>ft, x 
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[0044] i*^t C2] mmm.co^m\z-D^xmm 

[0 0 4 5] [2) JHE*<B#5gWi, ( 1 ) T 

^2n&xx^;i^^#£7>^x7££;, — ffixtiz: 

(2) T'TK^n^^D/t;!/^;!/^^ >!§^f*:<£i§Jig^ffi 
[0 0 4 6] [2] a«E«0**?Bt«^TlB»tbT 

te-ffl-rs-fgit (i) T?7K$n^xx^;u^^«:, 
^-^•tTfcSf sLt^ott. ci] m<n5£mmimtw\ 

[0 0 4 7] C2] fl|E«©*5BWfc*^T«fflT*7 

ifflT^^iAm ««T**R**tt, Cl] JScD 
RW^EfctlWC**. 

[0 0 4 8] [2] «E«©*«^t*5^Tffl^»-& — 
• ^SISffitlTH, S*J*_tf* [1] JSEtt©S89J<hH 
ifijLifl ( I ) (CuCl) , ( I ) (C u 

Br), BOitm ( 1 ) (c u i ) m<D/\uy>itm 

(I) ; SHfcfB ( I ) (C u 2 O) me>— m<Dffi{t£i 

m ; x\mmm (n *©«ift-&««r<itw r *i 

*&• C2] ^E*0>*5SWic45^Tffl^ 

t#^>-«co^^i urn K^ffl (cuso 4 ) , m 

mm (Cu (CH3COO) 2 ) »0-«BOlH»;ttft 
« (I I) (CuCU) *<Z>— «<0/\oy>{ti8 (I 
I) ; JB7-fe5P;U7ir hi— h (I I) , t;U>« 

(II) , **z/>m (ID «(7>-ffia>*ift:&«jS:*g 

T, C2] JHE*frO*«WK:*5^Ttt. #*LH 

b(OilTtt«ft« (I) , *ffc«B (I) , 3^Mfc« 

(i) , xteUKttB (i) mcD-mcommm^m^r^ 

«flc»*U^t)^tLTtt{b*B (I) 
[0 0 4 9] [2] *E«cO*«W»C*5tt*-fiBXtt- 

ffi<DmMt&<ommmte* -«ic (1) t^^n^xxf 

ttO. 1-0. 5^;k 4#tCfiF*L<ttO. 1-0. 2 
[0 0 5 0] C2] ^E«<0*55^rc*3liTtta7cffll* 

x—miz^m-r^h^v, ^c^^-ffico^o^— mirs 

ftJfi, b HP*y*7 5 >mmm. h HP + yJl/7^ > 
b Kd + ->;U7^ >iiS?^)N-7^=fJH: Ho + y 
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[0051] c 2 ] «E«<D*«^{c*i^Tfleffl-r*a 
Tc^jcofigfflatt, — «sc (i) t7"ssn-5xxf;i/S!» 

1 O^k JfSKttO. S^-S^Jk «Fi:ffSL 
[ 0 0 5 2 ] [2D JHIE«(D*«qH^45^Tfi6ffl-r* - 

[ 0 0 5 3] [2] JBE«<0**W^43liT«ffl"r*Cl 
[0 0 5 4] (2] JSE«0**W*Ci3^T«ffl"r*C 
[0 0 5 5] 

[0 0 5 6] 

[0 0 5 7] ##0U : ffM 1 - 

3, 4-y^^-l-^>f>-3-^22. 4 
g (0. 2 0^1/) , t*B83 2. 5 0 g (0. 3 2 
^) <Z>ffi-&«|fc:, MTOL^63 5%Ii2m 

iT2 3ragj$l/: 6 **2 0 OmLSrAnfcgiJSgg 
tcRl6tt*»L, fflftif*St;SSxf;H0 0mL 
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fflfoAifi* 1 0 OmLTift}£U my^^m-r b 'J •JAT* 

^taib, i-^;i/-i~ (^^;px^;u) 

-2-ypezM3o. 3 gt#^c (ir*9 8 %, mm 

9 6. 7 %) „ 

[0 0 5 8] -«€:«BE3lSfiBUTetT©^-^St*fc. 

7 3~7 6t/3. 7 k P a 
[0059] 1 H-NMR (300MHz, CHC I 3 
10 -dj, 6) : 1. 0 2 (d, J =6. 9Hz, 3 

H) , 1. 05 (d, J =6. 9 Hz, 3H) , 1. 6 
5 ( s , 3 H) , 2. 04 (s, 3 H) , 2. 14- 
2 . 2 3 (m, 1 H) , 2 . 5 5 ( s , 1 H) 
I R (n e a t , cm"" 1 ) : 3 2 7 4, 2974, 2 
118, 17 4 2 
. GC-MS (rn/z) : 154 (M + ) , 111 (ba 
s e ) 

[0 0 6 0] ^JSWI 1:3, A-z/^^JV- 1 -^>^ 

>- 3 jit ^xomm 

20 2 5 %7>^n7?K 1 5mL (0. 2 3 6=E)l) . b )V 
X> 1 OmL, ^b-fe^;l/ h U^f;!/7>€^^AO. 

1 8 g ( o . 0005 . xtf i(Mfc« ( i ) o . o 

9 9g (0. OOl^H <DW£%Q\Z, ^fiTRK 1 

-*^;u-i- (A^)i^ji) -2-yptfx;n. 

50g (0. 0 1^;!/) CO h;i/X> 5mL»SS«T 
U *tCh KD*^7 5 >&&&0. 1 3 5 g (0. 

0 0 1 9 4^; ttffc«Bl::»L2 3«) SifiT 

6KSia», ^X^P7 hi^?*— 

0. 9 7 2 g^)3, 4-v 
30 1 -^>5P>- 3 -<;i/7^ y^M'L^cCi 

£GI§£L£: (Um9 0 %) - . 

[o o 6 i ] ±iBWHaoO"g|5^^o, z.n\z2^)V/ 
x— r-;u*lipATJ:<lgO*-iffco #S£&, #«Jirt>e> 
[0 0 6 2] 

»/£ : 1 2 5*C- 130t (101. 3kPa) 
40 1 H-NMR (3 0 0MHz, CHCl 3 -dx, 

6) : 1 . 01 (d, J =6. 9Hz, 3H), 1. 0 

2 (d, J=6. 6Hz, 3H) , 1. 34 (s, 3 
H) , 1. 6 2 - 1. 7 3 (m, 1H) , 2. 2 6 

(s, 1H) 

IR (neat, cm -1 ) : 3 3 7 0, 3304, 2 

1 0 0, 1 5 9 1 

GC-MS (m/z) : 110 (M + -l) , 68 (b 
a s e ) 

[0 0 6 3] : 3, 4 - 1 -^>^ 

so >- 3 jiT^xDmm 
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2 5 %7>^n77K7 5mL (1. 18^)1) , *isV 
>50mL, Capri quat (A^Un— h) 1. 
0 1 g ( 0 . 0 0 2 5 *J10 , RZf&1kffi ( I ) 0 . 4 
95g (0. OOS^JH 0>fi*4fcfc, iSTii 1 

- 1 - (^f^xfjl/) - 2 -^D tf-;l/8. 

0 3g (0. 0 5^£>IU : ijs£Jg 9 6 %) CD^>U>2 5m 
Li§«£*ilSTU *(:bHP*y^75>»8»0. 6 
9 5g (0. 0 5^EJU ; mtm\ZttV 2 SB) 
S»T«J*Lfc. 6«f(BJ«, SJt**^xlx>2 5 Om 
LTffltiiU »M*I^yX^x-r;H5 0mL 
"CatHLfc. Mffiffi^/g^LTTK 1 5 OmLTWl 

[0 0 6 4] 0 0 m L T^r 

laiyX^x-rJH OmLT'$SS^», 

it, Sfe^S^3, 4 ->>*5\^- 1 -^>^>- 3 - 

9 2%. * MI IfcSM^CO liT^^J X ^ o V 

[0 0 6 5] ttmm 1:3, 4 1 ~^>^ 

>- 3 -< ;i/7^ > COM it 

2 5%7> : B-77K1 5mL (0. 2 3 6^1/) . 
7hHD77>l OmLMMS ( I ) 0. 0 5 g 

(o. ooo5^e;p) (7)i^c, 

l- (t<^;ux^;u) -2-ypex;n. 50g 

(0. 0 1^) ©rh7tHP77>5mL»iSS:» 

zm^rzft&mmmizzzfe&ftvinmg:. 3, 4-^ 

1 -^>^>- 3 )17* >#0. 04g4 
SlTlife. (IR^4%) SWT*^>gf® 1- 

2 5 gSSbt^fc <BC*»l§liK*8 3 %) . 
[0 0 6 6] ttge^J2 : 3, 4 - 1 -^>^ 

>- 3 >(7)®i£ 

2 5%7>t-7*15mL (0. 2 3 6^1/) , h )U 
X> 1 0mLRtfSHfc« (I) 0. 0 9 9 g (0. 00 

i^e;u) ©settle, i i - 

(*5P^X?M10 -2-7 p Ptfx;H. 50g (0. 0 
1^E;U) ©hJl/X>5mLM«TL, SiBT«#L 

^riiCcfc^^a^w^^m, 3, 4-^^^^-i-^ 

>^>- 3 — f*75>#0. 4 7 gMlT^::^ 
*r«KLfc. («$4 4%) JR»T**BF* 1 

- 1 - (^^xf;i.) - 2 -:/d tfx;Hi 
0. 7 5gaSLWfc (M^[Hl«^5 5%) o 

[0 0 6 7] 3lJ§#)3 : 3, 4 1 -^>^ 

>- 3 — r ;U7 5 



(7) M2 0 0 3 - 1 2 6 1 3 

12 

2 5%7> : EX77Kl 5mL (0. 2 3 6 ^EJU) , h;l/ 
X > 1 0 m L , A^U^-h (Capri quat) 

0. 2g (0. 0 0 0 5^^) , XtftfrffcfB (1)0. 

0 9 9 g (0. 0 0 1t^) 0Dg£«Mc: % SiST»» 

1 l - (/^i/x^;i/) - 2-yn tfxji/ 

1. 50g (0. OltiH CO h;i/X> SmLjgKSJS 

4-*m^tzft&mmmz&2>MmftVi<Di£%:, 3, 4 

-y^^-l-^/f>-3-<;i/7^>^0. 5 5 
10 g^LT^fcdtSrfliigLfc (»5 1 %) . £7c> 

g^Tfe^itl (^^;i/x^;i/) - 

2-7Dtfx;H20. 6 6 giSSLttifc (KWlsIJRsp 

4 4%) e ffiW»»«l9E<03S*S:«BT*fc. 

[0 0 6 8] ^JS^J4 : 3 , 4-y^^-l-^>^ 
>- 3 -<JU7^ >C0Si^ 

2 5%7> : &X77Kl 5mL (0. 2 3 6 ^) . MU 
X> 1 OmL, Rtf&teffl (I) 0. 099g (0. 0 

o i (DfR^miz. &ux*mwt i - 1 - 

-2-7°DtfXJH. 5 0g (0. 0 
20 l^JV) ^hJ!/X>5mL^S^ITb, *ttHPt 
>^7^ >&»&0. 13 5g (0. 00 19^) £ 

"-*ffl^fcrta5*fl»tt^«ta*«»«©tt*. 3, 4 
- >?>3\>u- 1 -^>^>- 3 --r;i/7a >a*o. 5 3 
gtrtUT^fcui*«BLfc. («*4 9X) £7c, 
j!g£fT&3P^ (^^;UX^l/) - 

2-yDt-M0. 7 6 gSSLTHfc (JSftEJiR* 

5 0%) . «7C«©»*S*«T#fc. 

[0 0 6 9] ^Jg0iJ5 : 3, 4 - v^^U- 1 -^>^ 
30 >- 3 XDMm. 

2 5 %7>^^7tK 1 5mL (0. 2 3 6 ±M , hJl 
X/lOmL, *yjP- h (Capr iquat) 
0. 1 9 g (0. 0005 ^;l/) , &tf tS{L« ( I ) 
0. lOOg (0. 001 =EM (Om.£>W)\Z, £fflTtt 

2-yatfnjH. 50g (0. 0 0 9^;U) co Ml/X 
>5mL?§;?££fiSTU *CN-/^tFD + y^7 
^>t6K4lO. 160g (0. 00 19^) £rjtJDX_, 
^ifiT«#Lfc. 6P$raiMX^PVh^77>f-$ 

40 m^rcft&mmmz&z>femttffi<Di£&* 3, 4->>* 
1 -^>5P>- 3 -<;u7^ >#*o. 73 g£j7fc 

LTWc^tSUgbrc (iR^7 1%) . 
[0 0 7 0] mmM6 : 3, 4 - 1 -^>^ 

>- 3 -1 ivy ^xnmm. 

2 5%7>^x7*l 5mL (0. 2 3 6t^) . h )V 
I>l0mL. *^Ua-h (Capr iquat) 
0. I9g (0. 0005 . ( I ) 

0. 0 9 9 g (0. OOl^JU) (Dyg^^lC, ^MTft 

K i i - i^^)vx.^)V) - 2-yoex 

50 ;H. 50g (0. Ol^JU) Oh^X>5mLM$: 



(8) 



&M 2003-12613 
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ffiTU ^fCt K^v>7j<fU$jO. 0 9 7 g (0. 0 0 
19 4^) SrJOA. SfiTSJ^Ufco 2«pM«, #X 

:^5, 0. 82gC7)3, 4 -S^^Jl/- 1 -^>^>- 

%) o 

[0 0 7 1 ] ###]2 : mm 1-^^)1-1 -X.^Jl 

- 2-zfu 

3 1 -^>3=->- 3 ;i^9. 8 1 g 
(0. 1 0^)1) . SS7kS1^1 6. 25g (0. 16t 10 
;U) CDTg^K, *»4^aib7i^b 3 5 %^ 1 mL 

T'2 3fifBB«#Ufc. *7K1 0 0 m L £ An&8ije»K 

*T«fc<«D*-tf, *JB*»«»*Lfc. 
fti*10mLT»»U «!7KB6»^hUC7ATK:*$ 

il, BEtt l 1 -x^;i/- 2 -~?u\£-)V 
£13. 9 gt#fc (iR^9 9 %, |i£S9 4. 5 %) . 
[0072] x H — N M R (3 0 0MHz, CHC1 3 20 

- d x , (5) : 1 . 03 (t, } — 7 . 5Hz, 3 
H), 1. 66 (s, 3H) , 1. 81-2. 04 

(m, 2H) , 2. 05 (s, 3 H) , 2. 55 (s, 

1 H) 

IR (neat, cm" 1 ) : 3 2 7 6, 2 9 8 2, 1 
7 4 5 

GC-MS (m/z) : 139 (M^-l) , 79 (b 
a s e) 

[0 0 7 3] mm&\7 : 1 -^>5P>-3 

--r;uy^ >pmm 30 

2 5 %T >^EX Y?K 1 5mL (0. 2 3 6^:^) , b )l 
X>10mLWCapr iquat W/Ud-M 
0. 2g (0. 0 0 0 5^) . S^fbffl (1)0.* 



14 



*099g (0. 00 1 com&tylz, Sffl-CBR 

1 -x^JU- 1 2-ya 1 . 36 g 

(0. OltJH ©Hl/X>5mL»iS6iitTL S^tt 
TtKo + y^7^>tt8S0. 13 5g (0. 00 2 

6P#Pfl£. geKlcyx^x-f^S OmLSM, 
«t<S0Slf&«, »0HiLfcx-fM6*5 0mL 
TftifrLfc. 2^;i//LfCSBStLfcifii^l 0 OmLSJO 
X-TiH^^Sl/iii *|^yX^X- 
T-;i/5 OmLTtSL, 2 * JU/L KfflK Lfc7Kgtffc:*- 
hU OA 1 0 0mLS^yXfJH-f^6 OmL£iD 

;i/x-7^u£a*u Mt^cD3-^^;p- l -^>^> 

- 3 --f )V7^ >0. 8 8gS»fc (iR^93%) „ 
[0 0 7 4 ] 1 H-NMR (3 0 0MHz, CHC1 3 

- d a , (5) : 1 . 04 (t, J = 7 . 8Hz, 3H) 
1 . 3 7 ( s , 3 H) , 1 . 
z, 2H), 2. 29 (s, 
IR (neat, cm -3 ) 
868, 163 9, 1077. 

GC-MS (m/z) : 9 6 (M- - 1) , 68 (b a 
s e ) 

[0 0 7 5] mmmS- l 3 : 3, 4-zs*?-)V-l- 
^>5P>- 3 -<;l/7^ >COSig 

wfi&mMmiz^Ktcsxmz^mm 1 tisiax (^ 

^Stt*««liHi;) . 3, 4 -v^JU- 1 
?>-3--<;UT^>S:Si3gLfco # 
T^a^h^^- (GO Trt«*qitttT3fe«» 

«fi/fc«*s (an tc^-r, 

[0 0 7 6] 
[*1] 



8 H 



6 0 (q, J - 7. 
1 H) 

: 3 4 3 6, 2980, 







(%) 


8 


# :/ y n — h (Capri qua t) 


8 5 


9 




8 9 


1 O 




8 O 


1 1 


hy h> (TR I TON) X 1 00 


8 3 


1 2 




8 O 


1 3 




8 1 



[0077] mmmi. 2, 5, 6. 7 ^mm\z, m^t 40 

fee 

[0 0 7 8] ^Jfitfl 1 4 : 3, 4 - ^ 1 - ^ > 

- 3 --r;b7^ >CDM& 
2 5%7>^X7*1 5mL (0. 2 3 6^) , b )l 
X>10mL, MJ h> (TRITON) X 1 0 0 £ 

o. 3g (o. 0005 ^e;u) % j&zfmitm (DO. 

2 9g (0. 0 0 2tJH <om.^\Z, SiBTifK 1 

l - (>^;px^;u) - 2 -Vo l:x;u 1 . 50 



50g (0. OltJl/) c7} h;ux> 5mL/§^^?l§T 

-«rffl^fcft8S«»ffi«cJ:45g«»W©«S*. 3, 4- 
v*^- 1 -^>^>- 3 -<^75 >d*0. 7 2g 

[0 0 7 9] ^iSSfi&J 1 5 : 3, 4 - 1 - ^ > 

5P>- 3 >CDg2i£ 

2 5 %7>^EXTtK 1 5mL (0. 2 3 6^JW , HI/ 
X>10mL, Hftt^h'J >fJl/7>tx^A0. 
1 8 g ( 0 . 0 0 0 5 &«^ft« (II) 0 . 1 



(9) 
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8g (0. OOl^EJH <DmSM\Z. ifiT« 1 - 
(^Jl/X^jU) 5 
Og (0. Ol^JI/) (Oh;i/X>5mL/SI^iTl, 

B£ (*^ji/x?;u> - 

1.49 gSSlT^fCc 

[0 0 8 0] s^ict: HD + x;i/7^ >m^tto. 1 

35g (0. 0 0 2^Jl/;M« (I I) IZKL 2 ^ 

mftffiLfztC?>. 3, 4 - iS^^JU- 1 -^<>^>~ 
3 -< )VT^ >^0. 6 8gMb^Ci^ilL/: 

[0 0 8 1 ] ^M#J 16:3, 4 1 



0 0 3 - 1 2 6 1 3 
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2 5%7> ; ez77M 5mL (0. 2 3 6tW , hJU 
X/lOmL, H J h > (TRITON) X 1 0 0 CO 

o. 3ig (o. 0005 =t)i) Jkzsmmm (ii) • 

S7K?a$>0. 4 8 4 g (0. 0 0 2^)1) (Dm&WlZ. 

^STH^ l l - (^^;i/x^;i/) -2- 

yDfc:x;H. 50g (0. 0 1 (OhJl/X>5m 
Lfgi££ffiTU tHDtyJl/7a>Sl$0. 2 70 
g (0. 0 0 4^;Bta (II) !C*fU2 3«) £ 
iPA, ^STffii^bfco 2. S^F^KtfX^a^ 

3, 4-y^^l/~ l-^>f>-3-l';i,7a>^ 
0. 6 5 g^^byc^^^rKISbfe (iR^6 0. 5 
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